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(54) SURFACE PROTECTIVE FILM 

(57)Abstract: 

PURPOSE: To obtain a surface protective film which is transparent, excellent in 
weatherability, and produced by a simple process. 

CONSTITUTION: This surface protective film is produced by successively laminating a 
polyolefinic resin layer contg. titanium oxide with a mean particle size of lOOnm or lower, a 
layer comprising a polyolefinic resin alone, a layer of a modified block copolymer formed by 
modifying a block copolymer of an A-B-A type and/or a block copolymer of an A-B type 
(wherein A is a styrenic polymer block; and B is an olefin polymer block formed by 
hydrogenating a butadiene polymer block) with an acid, and a self-adhesive layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The polyolefine system resin layer in which the mean particle diameter contained titanium oxide 
lOOnm or less, (b) The block copolymer expressed with the block copolymer and/or general formula A-B 
which are expressed in (c) general formula A-B-A as a polyolefine system resin independent layer (However, 
the olefin polymer block which A hydrogenates a styrene system polymer block, and B hydrogenates a 
butadiene-polymer block, and is acquired is meant.) The surface-protection film characterized by carrying out 
the laminating of the acid conversion block-copolymer layer which carried out acid conversion, and the (d) 
binder layer one by one. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is installed tentatively on front faces, such as a covering paint steel 
plate, a metal plate, a synthetic-resin board, and a fancy plywood, and about the surface-protection film used 
for protecting the front face, further, it excels in weatherability at a detail, and it relates to a transparent 
surface-protection film so that there may be nothing adhesion of dust and with a blemish. 
[0002] 

[Description of the Prior Art] In order to prevent that front faces, such as a covering paint steel plate, a metal 
plate, a synthetic-resin board, and a fancy plywood, are damaged at the time of processing and conveyance, or 
become dirty, the surface-protection film is stuck on these front faces. The surface-protection film must be 
what can be removed easily, without polluting the front face of various adherends with a binder after use 
while it has the structure which formed the binder layer in one side of the base-material layer which consists 
of thermoplastics, paper, etc. and has moderate adhesiveness (tentative installation nature). 
[0003] Conventionally, as thermoplastics used for a base-material layer, vinyl chloride resin and polyolefin 
resin (a polyethylene resin, polypropylene resin, etc.) are known. A covering paint steel plate, a metal plate, 
etc. are used in many cases as a building-materials use, and they are left in many cases to the outdoors in a 
construction site for a long period of time, with a surface-protection film stuck. When the ultraviolet- 
absorption matter is not added by the polyolefin resin which is a base material, polyolefin resin causes a 
degradation reaction (bridge formation and decomposition) by the ultraviolet rays included in sunlight. A part 
of hght penetrates a base material, and it reaches a binder layer. 

[0004] A binder deteriorates by receiving such ultraviolet rays. Although an acrylic binder has a 
comparatively slow reaction rate, since polyisoprene rubber (IR), isobutylene isoprene rubber (BR), an 
ethylene vinylacetate copolymer (EVA), natural rubber, a styrene-Butadiene Styrene (following, SBS), a 
styrene-isoprene-styrene copolymer (following, SIS), etc. have unsaturation double combination in a 
molecule, they deteriorate earlier than polyethylene and polypropylene. Since the decomposition reaction 
occurs early rather than crosslinking reaction, apparent molecular weight falls and adhesive strength goes up. 
A cohesive failure (paste remainder) is produced depending on the case. 

[0005] Then, the method of adding organic system ultraviolet ray absorbents, such as a benzotriazol system, a 
benzophenone system, and a salicylate system, to a binder and a base material is learned. Such an ultraviolet 
ray absorbent transforms a light energy into heat energy. Moreover, how to add light stabilizers, such as a 
hindered phenol, to a binder or a base material is also learned. A light stabilizer causes the reaction which 
inactivates the generated radical. The effect of such an ultraviolet ray absorbent and a light stabilizer falls 
gradually with the passage of time while a reaction progresses. 

[0006] In order to prevent such degradation of a binder, metal salts, such as titanium oxide and a calcium 
carbonate, are added to a base material, and the method of making a base material opaque is learned so that a 
binder may not be made to penetrate ultraviolet rays (JP,4-153287,A etc.). It can exfoliate without according 
to such a method, carrying out a cohesive failure, even if metal salts, such as about 30% of the weight of 
titanium oxide and a calcium carbonate, are added by the polyolefine of a base material, it becomes opaque 
and it is left by the binder layer to the outdoors for one month. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it is in a state [ having stuck the surface-protection 
film ], and a blemish, dirt, etc. of goods may be checked and, in such a case, it is required for a surface- 
protection film to be transparent as one of the military requirements of a surface-protection film. By the 
method of adding titanium oxide etc. as mentioned above and making a film opaque, there was a problem that 
a blemish, dirt, etc. of such goods could not be checked. 

[0008] The purpose of this invention cancels such a conventional trouble, is transparent and is to offer the 
surface-protection film which is excellent in weatherability and can be manufactured by the easy 
manufacturing process. 
[0009] 



[Means for Solving the Problem] The polyolefine system resin layer in which, as for the surface-protection 
film of this invention, the mean particle diameter contained titanium oxide lOOnm or less (a), The block 
copolymer expressed with the block copolymer and/or general formula A-B which are expressed in general 
formula A-B-A as a polyolefine system resin independent layer (b) (However, the olefin polymer block which 
A hydrogenates a styrene system polymer block, and B hydrogenates a butadiene-polymer block, and is 
acquired is meant.) It is characterized by carrying out the laminating of the acid conversion block-copolymer 
layer (c) which carried out acid conversion, and the binder layer (d) one by one. 
[0010] Hereafter, this invention is explained in full detail. 

As a polyolefine system resin used for the polyolefine system resin layer which contained titanium oxide 
about the polyolefine system resin layer (a), a polyethylene (low density, inside density, high density, straight 
chain low density) and ethylene-alpha olefin copolymer, an ethylene-ethyl acrylate copolymer, an ethylene 
vinylacetate copolymer, an ethylene-methyl methacrylate copolymer, an ethylene-n butyl acrylate copolymer, 
polypropylene (a homopolymer, a random copolymer, block copolymer), etc. are mentioned. Moreover, such 
mixture can also be used suitably. It is desirable to make polyethylene and polypropylene into a principal 
component especially. 

[0011] As titanium oxide lOOnm or less, "MT-500HD" (a tradename, TAYCA CORP. make) and "UF07" (a 
tradename, tie oxide company make) are mentioned for a mean particle diameter, for example. A mean 
particle diameter here measures specific surface area, and it calculates by titanium oxide assuming it to be a 
sphere. Since surface activity will increase and it will become the catalyst of oxidation reaction if lOOnm or 
less of mean particle diameters is set especially to 50nm or less, coupling agent is needed. Although the lauric 
acid, the silica, the alumina, the zirconia, etc. are known as couphng agent, weatherability improves by using 
an alumina and a zirconia together also especially in this. The rutile form of the crystal structure is desirable. 
Since the light will be covered if a mean particle diameter exceeds lOOnm, it will become opaque. Although 
the concentration of titanium oxide changes with the thickness of a film, in order not to penetrate ultraviolet 
rays to a binder, 0.25 % of the weight or more is required of 100 micrometers 0.5% of the weight or more at 
50 micrometers in thickness. In order to be transparent, 2,5 or less % of the weight is required of 100 
micrometers 5 or less % of the weight at 50 micrometers in thickness. 

[0012] Stabilizers, such as an antioxidant, may be added if needed, for example, "IRUGANOKUSU 1010" (a 
tradename, product made from Ciba-Geigy) is effective to heat deterioration. Furthermore, while having 
moderate adhesiveness (tentative installation nature), in order to fully secure the property of the surface- 
protection film that it must be able to remove easily, without polluting the front face of various adherends 
with a binder after use, it is desirable to add the matter which suppresses adhesion sthenia. As an example, the 
polyethyleneimine into which the high-class alkyl group was introduced is mentioned. 
[0013] Generally kneading it by high concentration rather than desired concentration for example beforehand, 
although especially the mixed method of a polyolefine system resin and titanium oxide is not limited, adding a 
polyolefine system resin to this, and adjusting to predetermined concentration is performed. 
[0014] For example, in carrying out concentration of titanium oxide to 1% of the weight finally, the 
masterbatch whose titanium oxide concentration is 10 % of the weight is produced, and it adjusts to 1% of the 
weight of a request by kneading a polyolefine system resin to this masterbatch. 

[0015] The polyolefine system resin used for the polyolefine system resin layer which contained the above- 
mentioned titanium oxide as a polyolefine system resin about the polyolefine system resin independent layer 
(b) can be used. 

[0016] The acid conversion block copolymer used by this invention about an acid conversion block- 
copolymer layer (c) adds unsaturation dicarboxylic acids, such as a maleic acid, a fumaric acid, or a maleic 
anhydride, or the derivative of those to the block copolymer (henceforth "SEES") expressed with the block 
copolymer and/or general formula A-B which are expressed with general formula A-B-A. It is obtained by 
carrying out the graft reaction of SEBS, an unsaturation dicarboxylic acid, or its derivative in the melting 
mixture conditions that a radical is not substantially generated in an extruder etc. As styrene system polymer 
block A in SEBS used for the acid conversion SEBS, that whose average molecular weight is 4000 to about 
115000 is desirable, and about 8000 to 60000 thing is more more desirable still. The glass transition 
temperature has a desirable thing 20 degrees C or more. Moreover, as olefin polymer block B which 
hydrogenates a butadiene-polymer block and is acquired, that whose average molecular weight is 20000 to 



about 450000 is desirable, and about further 50000 to 300000 thing is more desirable. The glass transition 
tempferature has a desirable thing -20 degrees C or less. The desirable weight ratios of the above-mentioned A 
component and B component are A/B=5 1 95 - 30/70 preferably to A/B=2 / 98 - 50/50, and a pan. The weight 
ratios of a general formula A-B-A block copolymer and a general formula A-B block copolymer are A-B- 
A/A-B=100 / 0 - 50/50 preferably [ it is desirable and ] to A-B-A/A-B=100 / 0 - 20/80, and a pan. 
[0017] About a binder layer (d), although what is generally used can be used for a binder, especially its EVA, 
SIS, SBS, SEES, bitter taste phosphoric ester copolymer, etc. that are used abundantly as a binder for surface- 
protection films are desirable. 

[0018] Although especially the method of manufacturing the surface-protection film of this invention is not 
hmited, as for the polyolefme system resin (layer a) polyolefine system resin independent layer (b) containing 
titanium oxide, and an acid conversion block-copolymer layer (c), fabricating by the co-extruding method is 
desirable. Moreover, when usually making into the principal component of a binder material which can carry 
out extrusion molding, it is desirable to manufacture a surface-protection film with a coextrusion process in 
one. The coextrusion process is advantageous in that a process is easy, the intensity between layers being 
obtained, etc. 

[0019] In the surface-protection film of this invention, the thickness of the polyolefine system resin (layer a) 
polyolefine system resin independent layer (b) containing titanium oxide and an acid conversion block- 
copolymer layer (c) has desirable 30-100 micrometers. Moreover, the thickness of a binder layer (d) has 
desirable 5-20 micrometers. 

[0020] The number of fish eyes is in the quality of a surface-protection film. The cause of a fish eye has the 
non-melt of a raw material resin, gel, a degradation object (a scorch, carbide), etc. other than the "foreign 
matter" containing in the middle of a manufacturing process, and "dust." In using the mixture which mixed a 
polyolefine system resin and titanium oxide as a raw material Hke this invention, poor kneading, secondary 
condensation of an inorganic substance, etc. cause a fish eye. Therefore, in using mixture as a raw material 
like this invention, the incidence rate of a fish eye becomes high. In the case of a surface-protection film, 
while the surface-protection film had been stuck on the adherend, more than one may be accumulated on the 
stage, and it is 500 t/m2. This thing has the above load for a long time. In such a case, if a fish eye exists in a 
surface-protection film, ****** will remain in an adherend. In order to prevent generating of such ******, 
you may use a polyolefine system resin surface layer further as a surface-protection layer on the polyolefme 
system resin layer (a) containing titanium oxide. By preparing such a polyolefine system resin surface layer, 
the incidence rate of a fish eye can be decreased, and ****** cannot remain in an adherend easily and can 
become it. It is desirable to be able to use the same material as a polyolefme system resin independent layer 
(b) as such a polyolefm resin surface layer, and to fabricate by the co-extruding method like a polyolefme 
system resin independent layer (b). 
[0021] 

[Function] In the surface-protection film of this invention, the polyolefine system resin layer (a) containing 
titanium oxide is prepared in the outside of a binder. The polyolefme system resin layer (a) containing this 
titanium oxide scatters the irradiated ultraviolet rays, and prevents ultraviolet rays from advancing into a 
binder layer (d). For this reason, degradation in a binder layer (d) can be prevented and the cohesive failure 
(paste remainder) by the rise of adhesive strength etc. can be prevented. 

[0022] moreover - although the polyolefine system resin independent layer (b) is prepared in the bottom of 
the polyolefine system resin layer (a) containing titanium oxide in this invention Ultraviolet rays are scattered 
about by the polyolefine system resin layer (a) containing titanium oxide, the incidence of ultraviolet rays is 
barred, and this polyolefine system resin independent layer (b) can show the film physical properties which a 
degradation reaction did not occur but were stabilized for a long time. 

[0023] In the surface-protection film of this invention, the acid conversion block-copolymer layer (c) is 
further prepared between the polyolefine system resin independent layer (b) and the binder layer (d). This acid 
conversion block-copolymer layer (c) raises the intensity between layers between a polyolefine system resin 
independent layer (b) and a binder layer (d). That is, when binders were EVA, SIS, SBS, an acrylic-ester 
copolymer, etc., the intensity between layers with polyethylene or polypropylene was not enough, the corona 
treatment etc. was conventionally given to the polyolefme film, the polar group was prepared in the front face, 
and methods, such as raising the intensity between layers with a binder, were used. Since the intensity 



between layers with a polyolefine is high and polarity is high, an acid conversion block-copolymer layer (c) 
' works as the so-called support agent, and raises the intensity between layers between a polyolefine system 
resin independent layer (b) and a binder layer (d) as a result. 

[0024] ^ ^. . 

[Example] Although an example and the example of comparison are given to below and this invention is 
explained to it still more concretely, this invention is not limited to these examples. 
[0025] [The charge of a compounding agent] 

- Polyolefine system resin : low density polyethylene (tradename "MIRASON 12" density =0.927g/cm3, 
MI=3.0, Mitsui petrochemical company make) 

- titanium oxide: -- a tradename "MT-500HD", about 30nm of mean particle diameters, alumina zircoma 
processing, and - acid conversion by TAYCA CORP. -- a - binder [ by block-copolymer:tradename "tough 
tech M1943" Asahi Chemical Industry Co., Ltd. ]:acrylic-ester copolymer (butyl acrylate / ethyl acrylate / 
acrylic-acid =89/10/1 , 93% of gel molar ft-actions) 

As a polyolefine system resin layer (a) containing example 1 titanium oxide, mixture (low-density- 
polyethylene "MIRASON 12" 95 % of the weight and titanium oxide "MT-500HD" 5 % of the weight) was 
used. PreUminary kneading was carried out with the biaxial extruder, and this mixture produced the 
masterbatch of 10 % of the weight of titanium oxide contents, fed this masterbatch and polyethylene into 1 
shaft extruder, and supplied them to metal mold. 

[0026] In this example, the polyolefine system resin surface layer was further formed in the outside of the 
polyolefine system resin layer (a) containing titanium oxide. For the thickness of 10 micrometers and a 
polyolefine system resin independent layer (b), the thickness of the polyolefine system resin layer (a) in which 
the thickness of a polyolefine system resin surface layer contained 20 micrometers and titanium oxide is [ the 
thickness of 20 micrometers and an acid conversion block-copolymer layer (c) ] the co-extruding method so 
that it may be set to 5 micrometers. The laminating was carried out, the laminating was carried out so that the 
thickness of a binder layer (d) might be further set to 10 miaometers, and the surface-protection film 
according to this invention was produced. 

[0027] About the obtained surface-protection film, SP adhesion and after [ a weathering test ] SP adhesion 
were measured, and it observed about the desquamative state in that case. The result is shown in Table 1. In 
addition, the measuring method is as follows. 

- SP adhesion; JIS It was based on Z0237-8. 

- After [ a weathering test ] SP adhesion : stick on SP board and it is JIS. Adhesion was measured after 
performing a weathering test by the method based on A1415. In addition, it carried out on the black panel 
temperature of 63**3 degrees C, and the conditions for 18 minutes in rainfall cycle 120 minutes, using a 
sunshine super long life Weather-O-meter WEL-SUN-TC type (SUGA testing-machine company make) as a 
testing machine. 

- Desquamative state; the state when measuring SP adhesion after a weathering test was observed, and 
although the binder remained in SP board, it observed how it was. 

[0028] In example of comparison 1 example 1, the surface-protection film was produced with the composition 
except the surface layer, the polyolefine system resin layer (a) containing titanium oxide, and the acid 
conversion block-copolymer layer (c). In addition, the thickness of 50 micrometers and a binder layer (d) 
could be [ the thickness of a polyolefine system resin independent layer (b) ] 10 micrometers. SP adhesion etc. 
was measured hke the example 1 and the result was shown in Table 1. 
[0029] 
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[0030] In addition, in Table 1, the unit of adhesive strength is g/25nim. Adhesive strength was stable after the 
weathering test, and after [ a weathering test ] adhesive strength increased with the surface-protection film of 
the example of comparison to not carrying out the paste remainder but exfoHating, and the surface-protection 
film of the example according to this invention produced the paste remainder so that clearly from Table 1. 
Moreover, as a result of observing a fish eye visually about the surface-protection film of an example, the 
number of counts 0.5mm or more was under one-piece [/m ] 2 </SUP>. 
[0031] 

[Effect of the Invention] If this invention is followed, the polyolefine system resin layer (a) in which the mean 
particle diameter contained titanium oxide lOOnm or less is prepared, by the polyolefine system resin layer (a) 
containing this titanium oxide, the irradiated ultraviolet rays will be scattered about and the incidence of the 
ultraviolet rays to a binder layer (d) will be prevented. For this reason, it can consider as the surface- 
protection film excellent in weatherability, without preventing the degradation reaction in a binder layer (d), 
and adhesive strength changing. 

[0032] Moreover, with the surface-protection film of this invention, the acid conversion block-copolymer 
layer (c) is prepared between the polyolefine system resin independent layer (b) and the binder layer (d), and 
the intensity between layers of a polyolefine system resin independent layer (b) and a binder layer (d) is raised 
from this acid conversion block-copolymer layer (c). For this reason, it can exfoliate, without carrying out a 
cohesive failure (paste remainder). 



[Translation done.] 
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(54) SURFACE PROTECTIVE FILM 

(57) Abstract: 

PURPOSE: To obtain a surface protective film which is 
transparent, excellent in weatherability, and produced 
by a simple process. 



or lower, a layer comprising a polyolefinic resin alone, 
a layer of a modified block copolymer formed by 
modifying a block copolymer of an A-B-A type and/or a 
block copolymer of an A-B type (wherein A is a styrenic 
polymer block; and B is an olefin polymer block formed 
by hydrogenating a butadiene polymer block) with an 
acid, and a self-adhesive layer. 



CONSTITUTION: This surface protective film is produced COPYRIGHT: (C)1995,JPO 
by successively laminating a polyolefinic resin layer 
contg. titanium oxide with a mean particle size of lOOnm 
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^mmmmm (b) tl3«<o:^^)|E^^fflv^5- tds-ef?, 
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[0 0 2 3] 2|s:^ig(D«ffii%^7vf/l'A{C*3V^-ri*. $ 

e>{^, ^v:i-uy^>mmmmAm (b) 3te*^fij« 

(d) coratc. K^^^^nj/iS'^fi-g-ft:^ (c) ;iS^Jt 
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(d) ^(Dra<D;iK§s«?ri^ie)5o 

[0 0 2 4] 
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mt^^> fMT-SOOHDj 5SS%©«l'e- 

r<D-^Xi?w^5/^t^yin^Wt SrlttJfW^ 

[0 0 2 6] r.<D3IJfe{f!I-ett. mt'^^'^^^^x^tL^ 
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40 • S PJte*;^J ; J I S Z 0 2 3 7-8lc^Saufco 

• iif«tt?iti^«sp)te«;^3 : spmm^m-fx. J I 
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